The knowledge economy and the knowledge worker are a phenomena of the twentieth century. While knowleJge-based organisations are reliant on the knowledge of individuals for their success, they can no longer rely on the loyalty of these highly skilled and marketable employees. The main purpose of this study was to gain insight into what determines commitment to an organisation amongst knowledge workers. The data was collected by means of a survey of I 04 knowledge workers from the financial services, information technology and science and technology sectors. The data was subjected to inferential and multivariate statistical analysis. The main findings of this research was that knowledge workers reject tradi-!ional retention ~yste?1s i_n favour of individualism, independence and personal achievement. These findings are integrated mto a model which h1ghhghts how knowledge workers' needs can be met through retention strategies which focus on freedom to act independently; financial reward and recognition; developmental opportunities; and access to leading edge technology.
Introduction
The knowledge era has been described as the economic and social order of the twenty-first century where knowledge is the key resource as opposed to labour, raw materials or capital. Peter Drucker ( 1994) argues that relationships between employees and employers are consequently transforming since employees own the tools of production through the knowledge they hold.
South African organisations have traditionally focused on the collective relationship of management and labour. However, as South Africa becomes a global player in the interna-tional_ environment, South African companies need to pay attention to the powerful role of the individual knowledge worker.
The old social contract of employee loyalty is on the decline as companies can no longer guarantee job security in the face of pressures resulting from global competitiveness. As a res~lt key employees are becoming more assertive in making their demands on employers or looking elsewhere for employment. Retention of employees who use their knowledge to produce goods or services for companies' profits is becoming an increasingly important challenge faced by organisations world-wide.
For the purposes of this research, knowledge workers are ~efined ~ employees who have specialist knowledge and are mvolved m the activities of research; applied research; devel-op~ent work leading to new products or processes; and consultmg based on specialist knowledge.
United Nation statistics (Despres & Hiltrop, 1995) show an up~ard trend in the employment of knowledge workers in the Umted _States.' Europe and Japan. South Africa is not only co~petmg with these ~ountries in their retention of highly s~1l~ed e~pl~yees, but 1s currently facing a shortage of spe-c_1ahst skills m professional, technical and management positions (PE Corporate Salary Survey, J 996).
Organisations who rely on knowledge workers in their business need to establish how to gain their commitment so as to retain them. Loss of knowledge workers to an organisation means loss of both tangible and intangible knowledge and potential competitive advantage. This research aims to establish what influences knowledge workers' commitment to an organisation. The results of the research will enable South Afri· can employers of knowledge workers to develop practices to retain these valuable employees.
Literature review
The theories of motivation, job satisfaction and organisational commitment have evolved over time, diverging in perspectives on the organisational environment and the positioning of the individual within that environment. As the world of work has changed, so too has the focus in behavioural scientists' theories applied to management. The general pattern that emerges in the literature reflects a shift in focus from motivation as a method of control, to motivation as a determinant of job satisfaction and more recently to a focus on organisational commitment (Taylor, 1991; Heald, 1995; Wickens, 1995) .
While there has been extensive research conducted into organisational commitment, the research has not focused on a specific population, in this case knowledge workers. Max-Neef in Heald (1995) argues that while individual's needs are finite and fixed, satisfiers change over time, depending on the environment and the circumstances. This supports the view that knowledge workers may not necessarily have different needs, but may respond to different satisfiers than those of a past era.
The knowledge worker population is a unique one. Drucker (1989) coined the term 'knowledge worker' and describes these individuals as employees who carry knowledge as a powerful resource which they, rather than the organisation, own. Despres & Hilltrop ( 1995) characterise knowledge workers as having careers which are external to an organisation through years of education rather than internal through training and career schemes. Their loyalty is therefore to professions, networks and peers rather than to the organisation and its career systems. Knowledge workers tend to work on projects, in teams, dealing with problems and issues as opposed to tasks. As a result knowledge workers are more critical to the long-term success of the organisation than the shorttenn efficiencies of the organisation.
It has long been acknowledged by management theorists that human motivation consists of both tangible and intangible needs and are therefore satisfied within a work context by both intrinsic and extrinsic motivators (Heald, 1995; Wickens, 1995) . The essential satisfiers of achievement, recognition, work itself, responsibility and advancement (Herzberg, 1959) have been the focus of many of the management practices in hierarchically structured organisations, where they are the primary indicators of success. The literature on knowledge workers indicate that some of the less essential satisfiers proposed by Herzberg, such as personal growth, are now becoming more essential (Simon, 1996; Wickens, 1995; Cook, 1997; Wiig, 1997) . Drucker (1989) claims that in the knowledge worker's value system, business values are subordinate to, and may even be seen as an obstacle to, their performance. Tampoe (1994) believes that the standards of knowledge workers are derived as much from their professional colleagues as from their organisation and that there is room for conflict between corporate needs and individual values. Reichers (1985) suggests that commitment is often to multiple groups within the organisation rather than the organisation itself. In the case of knowledge workers therefore, commitment would be more likely towards professional peers.
Personality variables have been proposed as another dimension affecting organisational commitment (Arnold, 1995) . In Arnold's research, variables of a high work ethic, self-esteem and need for achievement are important determinants of an individual's commitment. However, a high locus of control was found to be negatively related to organisational commitment, indicating that the more employees perceive themselves to be in control of their own destiny, the less likely they are to be committed to an organisation. Knowledge workers therefore need a great deal of autonomy and discretion in their work environment (Handy, 1989; Jooste, 1997) and should be treated as colleagues rather than subordinates to acknowledge their independence (Drucker, 1989; Balkin, Gomez-Meija & Milkovich, 1990; Koopman, 1991; Peters, 1994) . Based on these findings in the literature review, the first research proposition is as follows: Pl: The three variables that are perceived to best determine organisational commitment amongst knowledge workers are opportunities for personal development; working with colleagues from whom one can learn; and the freedom to act independently. Organisations have traditionally attempted to retain employees through the notion of loyalty and a long-term view of employment with the company (Branch, 1998) . Benefits such as health care and pension fostered the patriarchal company approach where employees and their families needs were 107 taken care of and they were rewarded for service with the company (Morgan, 1996) . Consequently employees became more entrenched in and less employable outside of the organisation (Waterman, Waterman & Collard, 1994) . While some more progressive companies are shifting away from this approach, these benefits remain an expectation of employees. However, loyalty and job security are being replaced with the need for commitment on the part of the employer and employability on the part of the employee (Wickens, 1995) . The second research proposition is therefore as follows: P2: Traditional retention practices such as pension scheme, health care benefit, loyalty, contractual obligation and job security, will not significantly influence knowledge workers' decision to remain with an organisation.
The new world of work is the organisational response to the knowledge economy. Commitment of knowledge workers within this environment needs to be achieved in emphasising the uniqueness of individual value systems rather than generic motivators (Lapin, 1993; Wickens, 1995; Jooste, 1997) . The ability of an individual to realise their identity is regarded as the crux of organisational commitment (Bramer & Winslow, 1994; Heald, 1995) . Agarwal & Ferrat (1997) propose that for employees to be committed in the work environment, a balance needs to be established between personal, professional and organisational identities.
Personal identity represents the individual's ability to realise their values and fulfil their needs external to the work environment (Klimoski & Hayes, 1980; Bass, 1981; Araki, 1982; Dumaine, 1994; Levering & Moskowitz, 1998) . The knowledge worker's need for personal growth would form partoftheirpersonal identity (Cook, 1997; Duffy, 1997) . Professional identity reflects the knowledge worker's need for meaningful work and working relationships (Agarwal & Ferrat, 1997) . Knowledge workers have a need to work with and learn from professional colleagues (Dumaine, 1994; Brown & Duguid, 1996; Cook, 1997; Duffy, 1997) . They also require challenging work assignments and access to 'state of the art' technology to realise their professional identity (Mc-Neese Smith, J 996; Wiig, 1997) . Organisational identity reflects the need for individuals to define their own role in the organisation, contributing to its purpose and sharing in its success (Agarwal & Ferrat, 1997) . Knowledge workers need both autonomy and discretion in executing their work (Jooste, 1997; Wickens, 1995) . They need to share in the financial rewards of the company as a means ofrecognition of their knowledge, skills and experience (Kanter, 1989; Wickens, 1995; Despres & Hilltrop, 1995) . The third proposition is therefore as follows: P3: The variables determining organisational commitment amongst knowledge workers can be structured according to the three factors of the knowledge workers' ability to realise their personal, professional and organisational identity. It has been acknowledged that the perception of job satisfaction would be different across different employee populations (Hulin, Roznowsi & Hachiya, 1985) . Employees from different populations would focus on different factors and would have varying personal or organisational circumstances (Price & Mueller, 1986) . In determining retention strategies therefore, there is an argument for focusing on motivations of specific populations, such as knowledge wor~e~s, rather than a generic approach. Likewise, sub groups w1thm the knowledge worker population may have different detenninants of organisational commitment. Proposition four is therefore as follows: P4: It is anticipated that the detenninants of organisational commitment will differ according to the demographics of age, race, gender, level, years of service and industry type.
Research methodology
The survey method was selected as a means of gathering data via a questionnaire to establish what detennines organisational commitment amongst knowledge workers in the financial services, infonnation technology and science and technology sectors.
Pilot research
The pilot research phase aimed at confirming that the variables which had emerged from the literature survey were comprehensive and relevant to South African organisations. Six knowledge workers were interviewed in depth to establish factors which would influence their decision to stay with or leave an organisation. These knowledge workers were selected to ensure representation of all three industries being surveyed. Knowledge workers were asked to identify what would attract them to an organisation, retain their commitment to an organisation and cause them to leave an organisation. Responses were probed to clarify interpretation and to determine prioritisation of the factors identified. Data from these interviews was analysed by coding responses which were similar and subjecting them to frequency counts to determine which factors had the highest priority. These factors were then compared with those identified in the literature review and were combined to form the 45 constructs in the questionnaire.
Questionnaire construction
The questionnaire followed the recommendations of Leedy (1997) and Pirow (1994) . It consisted of three sections. The first section included eight questions to establish the demographic details of the respondents and their organisations. The second section comprised a set of 45 statements indicating factors which influence employees' decision to remain with an organisation. Respondents were required to rate the level of influence these factors would have on their decision to stay with an organisation. A four-point Likert scale was provided, with 'no influence' scoring I to 'highly significant influence' scoring 4. Section three included two open-ended questions, enabling respondents to add anything which they felt the questionnaire had not covered, which would influence their decision to remain with an organisation.
The questionnaire was pre-tested and as a result of the feedback, certain questions and instructions were re-worded to improve its clarity.
Population and sample
The target population comprised all knowledge workers employed in the science and technology, financial services and information technology industries in South Africa. These S.A fr.J. Bus. Manage.2000,J 1(3) three industries were chosen because they are highly de. pendant on knowledge workers for their survival and because of the high turnover of knowledge workers within these industries (PE Corporate Salary Survey, 1996) . Non-proba. bility sampling was used to select three organisations in each of these industries, representing a cross section of both large and small organisations.
Data collection
A contact person in each organisation was asked to distribute the questionnaires to a minimum of 30 knowledge workers in their organisation. The cover letter requested that the person use judgement sampling based on the re~earcher's criteria to determine participants in the study. The criteria included the definition of the knowledge worker, as well as a request to gain a representative spread across age, race and level in the organisation.
Data analysis
The individual and organisational demographic infonnation as provided in section I of the questionnaire was analysed by means of non-parametric statistics to establish whether the sample adequately reflected the knowledge worker popula· tion in South Africa.
The data collected via the Likert scale in section 2 was sub· jected to correspondence analysis in order to perform para· metric statistical functions (Bendixen & Sandler, 1995) . Data was then subjected to factor analysis, the Kruskal-Wallis and Mann-Whitney U tests to test the four propositions.
Research findings
A total of 104 questionnaires were analysed out of the 180 questionnaires distributed to the six organisations targeted. The return rate of usable responses was 58% which was higher than anticipated. The sample adequately reflected the knowledge worker population in South Africa as defined for the purposes of this research. The population is pre· dominantly white males between the ages of 20 and 39 with education levels of bachelors or honours degrees. The split between industries represented was fairly even, with the science and technology industry making up 38% of the total sample; information technology making up 32%; and financial services making up 30% of the total.
Rescaling of the data
Correspondence analysis was used to rescale the ratings on the Likert scale of the 45 statements in the questionnaire from ordinal data to interval data. The principal co-ordinates of the four-point Likert scale on the first axis ranged from + J.0 IO to -0.422. It is evident from Table I that the interval scale is slightly different from the assumed numerical values of I, 2, 3 and 4 of the four-point Likert rating scale.
Proposition 1: Variables that best determine organisational commitment
To establish which variables best detennine organisational commitment, the 45 variables in the questionnaire were ranked. The means on the rescaled data were calculated for all s.Afr.J.Bus. Manage.2000,31(3) Table 2 represents the ten most preferred retention strategies. Based on the ranked means in Table 2 , the variables which have the highest influence on commitment to an organisation can be grouped and summarised as: financial reward and recognition; developmental opportunities; freedom to act independently; and tools and technology. 109 over other developmental needs. The findings do not support the observation that personal growth is increasingly important for the knowledge worker, but rather that development is related to the essential satisfiers of achievement and advancement (Herzberg, 1959) .
The finding confirms that knowledge workers require freedom in planning and executing their work and progressive leadership which allows them to do things differently. Knowledge workers need space to act independently so as to apply their unique talents. The learning organisation (Senge, 1990) with its removal of structures which hinder this freedom will help address this need amongst knowledge workers. However, the communal team-based approach promoted by the new organisational dynamic was not found to have a significant influence on knowledge workers' commitment to an organisation. The knowledge worker's need for independence is The finding confirms that financial reward and recognition is a primary motivator, despite the widely held views in the literature that this is not so. While the highest ranked variable was a competitive remuneration package, this represents the subsistence component of Max-Neef's matrix of needs (Heald, 1995) . Financial reward and recognition goes beyond the subsistence dimension, however. Performance-based incentives relates to the individual and competitive nature of the knowledge worker, which appears as a strong theme throughout the top ten variables and is supported in the literature by Cook ( 1997) , Drucker ( 1989) , Duffy ( 1997) and Jooste ( 1997) . Profit share reflects the need for financial recognition through the form of participation in the business (Heald, 1995; Kanter, 1989) .
The finding also introduces technology as an important driver of commitment amongst this particular population. While some of the literature acknowledges technology as an important consideration (McNeese-Smith, 1996; Drucker, 1989) , it is not emphasised to the same degree as it is in the findings of this research. This highlights the technology focus of the knowledge worker's job as a motivator which is most likely to be uniquely linked to this population.
The finding indicates that knowledge workers value learning from professional colleagues and development in their specialist area. It supports the view of Drucker ( 1989) that development of professional expertise tends to take precedence 3.33 linked to their individualistic and achievement orientation. These are the key themes which emerge from the top ten variables.
Proposition 2: Impact of traditional retention factors on knowledge workers To establish which variables have the least influence on organisational commitment, the bottom ten variables out of the 45 ranked means are recorded in Table 3 . Contractual obligation due to educational assistance 1.97 received from the company The variables which have the least impact on commitment of knowledge workers to an organisation can be grouped as the traditional retention factors of health care, pension and contractual obligation; structured jobs and career progression; emphasis on institutionalised professional links; social work environment; and external attractors (that is need for change or availability of jobs in the market).
The finding that traditional retention factors do not significantly influence knowledge workers' decision to remain with an organisation is important. rt highlights the rejection by knowledge workers of traditional retention systems, which are still relied on by many organisations. It indicates the importance of identifying alternative retention strategies for this population.
Proposition 3: Factor structure of variables
To reduce the 45 statements into a smaller number of factors that underly organisational commitment, factor analysis was performed on the rescaled data. A four-factor solution was adopted based on eigenvalues greater than one; the point at which the scree plot alters significantly; and because the factors could be clearly defined and logically interpreted. All factor loadings greater than 0.5 were included in the relevant factor. Cronbach 's co-efficient alpha was used to assess the internal reliability of each of the factors. The variables which attributed to the four-factor solution are presented in Tables 4.1 to 4.4. The tables include the co-efficient alpha and mean average for each factor. The statements which load onto this factor are concerned with the knowledge worker's level of involvement in and ownership of the business. Based on this factor solution, business ownership has to do both with sharing in the financial success of the company and in the relationship and involvement with management. The mean average for this factor is 3.01 which suggests that it is of medium significance to knowledge workers as a retention strategy. The mean rankings indicate however, that the more important component of business ownership for the knowledge worker is financial, rather than participation in organisational and management issues.
Factor 2: Traditional retention factors
The statements which load onto this factor are concerned with traditional determinants of organisational commitment. They include aspects such as loyalty, job security, structured promotional progress, health care and pension. The average of the means for this factor is low at 2.78. This indicates that traditional retention factors can be grouped together and regarded as having little impact on organisational commitment.
Factor 3: Developmental roles and relationships
The statements are concerned with learning from other professionals as well as clear responsibilities and accountabilities. This factor relates both to the ability to focus on area of expertise through clearly defined roles, the need. to associate with people from the same profession and leamm_g as a whole. The average of the means for this factor ts relatively high at 3.24 indicating that this is a significant retention factor for knowledge workers. There is some relationship between this factor and the proposed factor of professional identity in so far as it focuses on learning from colleagues and professional experts. However the factor goes beyond the professional domain and reflects the knowledge worker's identity in relation to others.
Factor 4: Personal needs
The statements which load onto this factor are concerned with the personal needs of the knowledge worker for flexibility and free time. The factor reflects elements of the proposed personal identity factor. The average of the means for this factor is the lowest at 2.38. This is interesting as it contradicts the notion from the literature (Levering & Moskowitz, 1998; Peters, 1994 ) that individuals are seeking to merge their work and personal lives to achieve a more balanced life. While this four-factor solution indicates which variables are viewed in the same light by knowledge workers, the fact that only 22 of the 45 statements loaded onto these factors is important. It highlights that less than half of the variables from the questionnaire can be grouped and treated as the same. It can therefore be concluded that the needs of knowledge workers are extremely individual and specific. This supports Wickens' view ( 1995) that companies need to appeal to unique and individual value systems rather than generic motivators.
Proposition 4: Demographic factors contributing to organisational commitment
The impact of the demographics of age; years of service; size of the organisation and industry type on retention factors were determined by subjecting the data to a Kruskal-Wallace test. The impact of the gender demographic was determined by subjecting the data to the Mann-Whitney U test. These tests determined whether the medians of these categories were different for each variable. Out of a possibility of 315 differences, a total of only 34 differences between demographic groups were found. The low number of differentials indicate that the determinants of organisational commitment are generic and do not differ according to demographics. This is an important finding since it means that companies need to view retention strategies in terms of the knowledge worker population and in terms of the needs of individuals, rather than the needs of specific groups within that population. Where differences were found within demographic groups, they are represented in Table 5 . The main findings of the research can be summarised in a model which takes into account the most important retention practices identified by knowledge workers Since little research has been conducted into the links between commitment and the knowledge worker population this model aims at addressing this gap (see Figure I) .
The model identifies the four most important factors in retaining knowledge workers .:s: freedom to act independently; financial reward and recognition; developmental opportunities; and access to leading edge technologies. The broader Ill Figure I Model of retention strategies to promote knowledge worker commitment needs of knowledge workers which have been strongly identified in the findings of this research relate to individualism, independence and personal achievement. Individualism highlights the knowledge worker's focus on individual gain as opposed to collectivism. Independence is closely related in that it reflects the knowledge worker's desire to operate in an environment free from constraints to satisfy their individual needs. Similarly, the achievement orientation of knowledge workers is based on individual success. The model indicates that these needs are satisfied through the four retention strategies.
The findings of this research provides employers with new information regarding knowledge worker's needs. It highlights knowledge worker's rejection of traditional retention systems in favour of practices which promote individualism, independence and personal achievement. This study has be-g1..n to develop an understanding of the drivers of commitment amongst knowledge workers; unique and increasingly important contributors to the knowledge-based economy. Organisations employing knowledge workers need to review their management practices to create the work environment which encourages these employees to remain with the organisation should they wish to retain their knowledge-based advantage over their competitors.
